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DETAILED ACTION 

Response to Amendment 

1 . Claims 1-5 and 8-26 have been amended, claims 6-7 and 27-31 are cancelled, 
and claims 32-35 have been newly added as requested in the amendment filed on 
February 14, 2008. Following the amendment, claims 1-5 and 8-35 are pending in the 
instant application. 

Claims 13-18 are withdrawn from further consideration pursuant to 37 CFR 
1 .142(b), as being drawn to nonelected inventions, there being no allowable generic or 
linking claim. Applicant timely traversed the restriction (election) requirement in Paper 
filed on November 1 , 2007. 

Claims 1-5, 8-12, 19-26 and 32-35 are under examination in the instant office 

action. 

2. Any objection or rejection of record, which is not expressly repeated in this action 
has been overcome by Applicant's response and withdrawn. 

3. Applicant's arguments filed on February 14, 2008 have been fully considered but 
they are not deemed to be persuasive for the reasons set forth below. 

Sequence Compliance 

4. Claim 8 stands objected to for containing sequence disclosures that are 
encompassed by the definitions for amino acid sequences set forth in 37 C.F.R. § 1 .821 
(a)(1) and (a)(2). However, this application fails to comply with the requirements of 37 
C.F.R. § 1 .821 through 1 .825, for reasons of record as set forth in the previous Office 
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Action dated December 19, 2007. Specifically, no sequence identifier has been 
provided for the amino acid sequences presented in Claim 8. It appears that applicant is 
attempting to reference several distinct sequences: LDXXXKXXW, IDXXXKXXW, 
LDXXXKXXF, LDXXXKXXY, IDXXXKXXF, and IDXXXKXXY, each of which needs a 
sequence identifier. In case these sequences are new, Applicant needs to provide a 
substitute computer readable form (CRF) copy of a "Sequence Listing" which includes 
all of the sequences that are present in the instant application and encompassed by 
these rules, a substitute paper copy of that "Sequence Listing", an amendment directing 
the entry of that paper copy into the specification, and a statement that the content of 
the paper and computer readable copies are the same and, where applicable, include 
no new matter, as required by 37 C.F.R. § 1 .821 (e) or 1 .821 (f) or 1 .821 (g) or 1 .825(b) 
or 1 .825(d). The instant specification will also need to be amended so that it complies 
with 37 C.F.R. § 1 .821(d) which requires a reference to a particular sequence identifier 
(SEQ ID NO: ) be made in the specification and claims wherever a reference is made to 
that sequence. See M.P.E.P. 2422.04. 

New Grounds of Rejection - Necessitated by Amendment 
Claim Rejections - 35 USC §112 

5. The following is a quotation of the second paragraph of 35 U.S.C. 1 12: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 
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6. Claims 1-5, 8-12, 19-26 and 32-35 are rejected under 35 U.S.C. 112, second 
paragraph, as being indefinite for failing to particularly point out and distinctly claim the 
subject matter which applicant regards as the invention. 

7. Claims 1 , 21 and 22 are vague and indefinite in their recitation of "alter". The 
term "alter" is a relative term which renders the claim indefinite. The term "alter" is not 
defined by the claim, the specification does not provide a standard for ascertaining the 
requisite degree, and one of ordinary skill in the art would not be reasonably apprised of 
the scope of the invention. 

8. Claim 1 is vague in its recitation of a photoreceptor that is "configured to act as a 
light-controlled ion channel". The claim appears to be incomplete for omitting essential 
method steps, such omission amounting to a gap between the necessary structural 
connections. See MPEP § 2172.01 . The omitted steps are: the method does not recite 
any active steps by which the photoreceptor is configured to act as a light-controlled ion 
channel. Absent said recitation the claim limitation potentially raises issues under 35 
USC 1 1 2, enablement requirement, as to how one of ordinary skill in the art would 
practice the claimed method. 

9. Claims 25 and 26 are vague in their recitation of "the intracellular concentration 
of ions across the membrane". It is unclear if Applicant is claiming the intracellular 
concentration or the ratio of intracellular versus extracellular concentrations. One of 
ordinary skill in the art would not be reasonably apprised as to how the concentration 
can be both "intracellular" and "across the membrane". 
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10. Claim 35 is vague and indefinite in its recitation of "wherein a light-induced 
membrane depolarization is realized". The claim appears as incomplete for omitting 
essential steps, such omission amounting to a gap between the steps. See MPEP 
§ 2172.01 . The omitted steps are: the active step by which the depolarization is 
determined. At present the claim reads upon a step that occurs by mental action, which 
is non-statutory subject matter. Absent an active step by which the depolarization is 
detected, the claim raises potential issues under the requirement for enablement, 
because one of ordinary skill in the art would not be reasonably apprised as to how to 
perform the invention as claimed. 

1 1 . Claims 2-5, 8-12, 1 9-20, 23, 24 and 32-34 are indefinite for depending from an 
indefinite claim. 

Claim Rejections - 35 USC § 102 

12. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 1 02 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

(a) the invention was known or used by others in this country, or patented or described in a printed 
publication in this or a foreign country, before the invention thereof by the applicant for a patent. 

13. Claims 1-5, 19-23 and 32 are rejected under 35 U.S.C. 102(b) as being 
anticipated by Hildebrant et al., PNAS, USA 90:3578-3582, published April 1993, as 
evidenced by Wald G., Nature, 219(5156): 800-807, published August 24, 1968. 
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14. Claims 1 is drawn to a method for altering the ion conductivity of a membrane, 
comprising inserting one or more biological photoreceptors into a membrane wherein 
the photoreceptor is an apoprotein and a light-sensitive polyene covalently bound to the 
apoprotein and functioning as a light-sensitive gate thereby altering ion conductivity. 
Dependent claims recite wherein the apoprotein is a transmembrane protein with 5 or 
more transmembrane helices (claim 2); wherein the ion channel is a proton, sodium or 
calcium ion channel (claim 3); wherein the apoprotein is an opsin or derivative of the 
natural amino acid sequence (claims 4 and 5); wherein the polyene is a retinal or 
derivative (claims 19 and 20); wherein the proton, sodium or calcium conductivity is 
altered (claim 21); the membrane potential of the cell is altered (claim 22); the 
membrane is a cell membrane of yeast (claim 23); and wherein the yeast is 
Saccharomyces cerevisiae, Schizosaccharomyces pombe, or Pichia pastoris (claim 32). 

1 5. The Hildebrant prior art teaches the heterologous expression of bateriorhodopsin 
in yeast membranes of Schizosaccharomyces pombe. Bacteriorhodopsin is an opsin 
protein and the reference teaches expression of the natural amino acid sequence. 
Bacteriorhodopsin is known in the art as a seven transmembrane receptor and the 
reference teaches expression in yeast with the presence of the chromophore retinal 
(abstract). The Wald reference teaches that binding of retinal to opsin leads to the 
formation of a covalent Schiff base. Furthermore, the Hildebrant reference teaches the 
detection of altered ion conductivity, namely that of protons, as well as altered 
membrane potential (Figures 3, 5 and 7). Thus, the reference anticipates the method of 
claims 1-5, 19-23 and 32. 
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16. Claims 1-5, 8-12, 19-22 and 35 rejected under 35 U.S.C. 102(a) as being 
anticipated by Nagel et al., (2002), cited as reference AD on the IDS filed November 2, 
2004. 

17. Claims 1 is drawn to a method for altering the ion conductivity of a membrane, 
comprising inserting one or more biological photoreceptors into a membrane wherein 
the photoreceptor is an apoprotein and a light-sensitive polyene covalently bound to the 
apoprotein and functioning as a light-sensitive gate thereby altering ion conductivity. 
Dependent claims recite wherein the apoprotein is a transmembrane protein with 5 or 
more transmembrane helices (claim 2); wherein the ion channel is a proton, sodium or 
calcium ion channel (claim 3); wherein the apoprotein is an opsin or derivative of the 
natural amino acid sequence (claims 4 and 5); wherein the apoprotein has the 
consensus sequence LDXXXKXXW (claim 8); wherein the apoprotein is derived from 
lower plants (claim 9); wherein the lower plants are algae (claim 10); wherein the 
apoprotein is an opsin from Chlamydomonas reinhardtii (claim 11); wherein the 
apoprotein includes at least amino acids 61-310 of SEQ ID NO: 1 (claim 12); wherein 
the polyene is a retinal or derivative (claims 19 and 20); wherein the proton, sodium or 
calcium conductivity is altered (claim 21); the membrane potential of the cell is altered 
(claim 22); wherein a light-induced membrane depolarization is detected (claim 35). 

18. The Nagel et al. reference teaches heterologous expression of 
channelrhopdopsin-1 (Chop-1) which is encoded by the amino acid sequence of SEQ 
ID NO:1 in Xenopus oocytes in the presence of all-frans retinal (page 2395, paragraph 
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2). The reference states that the protein has the consensus motif LDXXXKXXW (page 
2395, paragraph 1 ), thus teaching the requirement of claim 8. Nagel et al. further report 
the detection of light-induced membrane depolarizations (Figure 2A) and ion transport 
under voltage-clamp conditions (Figure 2B). Specifically, the reference recites altered 
light-induced ion conductance and ion replacement and sensitivity studies lead Nagel et 
al. to conclude that the photocurrent is carried by protons (paragraph bridging pages 
2395 and 2396). Thus, the Nagel reference anticipates the limitations of instant claims 
1-5, 8-12, 19-22 and 35. 

Conclusion 

19. No Claim is allowed. 

20. This application contains claims drawn to an invention nonelected with traverse 
in Paper filed on November 1 , 2007. A complete reply to the final rejection must include 
cancellation of nonelected claims or other appropriate action (37 CFR 1 .144) See 
MPEP§ 821.01. 

21 . Applicant's amendment necessitated the new ground(s) of rejection presented in 
this Office action. Accordingly, THIS ACTION IS MADE FINAL. See M PEP 

§ 706.07(a). Applicant is reminded of the extension of time policy as set forth in 37 
CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
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shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1 .136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the date of this final action. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to STACEY MACFARLANE whose telephone number is 
(571)270-3057. The examiner can normally be reached on M,W and ALT F 7 am to 
3:30, T & R 5:30 -5. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Jeffrey Stucker can be reached on (571 ) 272-091 1 . The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

Stacey MacFarlane 

Examiner 

Art Unit 1649 
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